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ABSTRACT
The strategy of managing truck traffic through truck lane restriction is very prevalent on limited
access highways in Florida and other States. The perceived and real success of truck lane
restriction on freeways have led to increasing demands from the public for highway agencies to
institute similar measures on non-limited access highways. The objective of this study was to
evaluate the influence of various geometric, traffic, and signalization factors that might affect
safety and operational effectiveness of truck lane restriction on non-limited access highways,
primarily on urban arterial roadways with significant amount of truck traffic. Because of lack of
sufficient sites with truck lane restriction on which to conduct a longitudinal field study, VISSIM
simulation software was used to evaluate operational and safety effects of truck lane restriction
by varying various parameters related to the restriction.
The results of various simulation scenarios showed that restricting trucks to the right lane
don’t have deleterious effects on both safety and operational roadway performance compared to
no restriction at all. In fact, it could improve travel speed on the highway corridor, although not
much. However, restricting trucks to the left or center lanes would cause excessive lane changing,
reduced travel speed, increased queue length, and delay. The imposition of truck lane
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restriction of either kind increases speed difference between cars and trucks within lanes. This
phenomenon is likely to increase vehicular conflicts in real life but the exact extent of its
operational and safety implications need to be studied further in the field.
1. INTRODUCTION
Unlike passenger cars used in transporting people, trucks are primarily used for bulk
movement of goods. In urban areas, trucking activities include pickup and delivery of
goods to homes and offices, trash collection; and other activities. To perform the
function of carrying freight, trucks are generally made wider, taller, heavier, and longer
than passenger cars. Their large physical dimensions limit their highway operational
abilities, especially in negotiating sharp turning curves. The increase in commodity flow
and just-in-time pickup and delivery activities in urban areas have led to increase in
truck traffic on urban roadways which raises safety and operational concerns. The
concerns are related to trucks’ large dimensions and operating characteristics which
tend to conflict with passenger cars and in some cases pedestrians operating
characteristics.
The review of theory and practice showed that some jurisdictions seem to have
implemented truck lane restrictions on arterial and local roads with significant amount
of heavy trucks, which tend to have difficulties in performing U-turn, right turn, and left
turn maneuvers—in order to improve safety and efficiency of traffic operations. The
implementation of truck lane restriction on arterial roadways raises concerns including
(i) where should the restriction be relaxed for turning trucks in the vicinity of
intersections without affecting operations?, (ii) which through lanes should trucks be
restricted from to improve operations and safety—i.e., left lane, right lane, or even
center lane?, and (iii) how should signs be designed and located along the restricted
roadway corridors to provide clear and concise message without causing confusion to
through trucks as well as to facilitate the truck restriction enforcement. Another
important question is that at what level of average daily traffic and percentage of trucks
does the restriction become beneficial or detrimental?
The need for studying truck lane restriction on non-limited access highways is
further borne out by the fact that most studies evaluating truck lane restriction were
conducted on limited access highways (1, 2, 3). The literature review conducted as part
of this research did not find any study that analyzed the efficacy of truck lane restriction
on non-limited access highways. Thus, prior to the implementation of any restriction of
trucks strategy on Florida non-limited access highways, it is imperative that the likely
effect of such decisions be analyzed through a carefully designed simulation study
supported by a comprehensive review of theory and practices in other states. It is worthy
mentioning here that this study was commissioned by the Florida Department of
Transportation in order to assist in developing statewide policy dealing with requests
from the public to implement truck lane restriction on non-limited access highways.
Following this brief introduction, the rest of this paper is organized as follows. The
next section discusses the state of practice of truck restriction on non-limited access
highways followed by the section on methodology used to conduct the study. The
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simulation results are discussed next before finishing with conclusions and
recommendations.
2. BACKGROUND
A survey conducted as part of this study has so far revealed that five States—Alabama,
Delaware, Florida, Georgia, and New Jersey—have roadway sections on non-limited
access highways with truck lane restriction. However, the literature search revealed that
the efficacy of truck lane restriction on non-limited access highways has not been
thoroughly studied. The review indicated that in the City of Dothan, Alabama trucks are
restricted to use the right lane only on the Ross Clark Circle roadway, also known as SR
210, in a 14.4 miles section having two lanes of travel in each direction. The results of
the survey further revealed that the restriction was put in place in 2004 even though a
detailed engineering study to justify the restriction was not conducted. It was indicated
that the objective of this restriction was to improve traffic flow since the roadway is
highly congested with annual average daily traffic (AADT) close to 48,000 vehicles per
day. The survey questionnaire respondent further indicated that the truck lane restriction
was typically not enforced and some trucks were violating the restriction given that the
trucks need to be in the left lane to make a left turn movement in closely spaced
intersections. This phenomenon raises a practical issue—that is, at what point should
the restriction be lifted so that trucks can get into the left lane in order to make a left
turn at the downstream intersection?
Officials from the Delaware Department of Transportation responded that truck lane
restriction on non-limited access highways is practiced in that State. Similar results were
found by a survey conducted by Texas Transportation Institute (4). The Delaware DOT
respondents indicated that the restriction was put on some sections of the SR 13 and the
SR 113 following an engineering study, which indicated that the restriction would be
effective in these areas. It was further revealed that trucks are restricted to the right lane
on those roadways in sections with 3 travel lanes per direction, over 8% of trucks, and
AADT of over 60,000 vehicles per day.
In the City of Havana, Florida truck lane restriction is in effect on a 2-mile stretch of
US 27 within the city limits. Trucks are restricted from using the right lane on a section
with two lanes in each direction to improve pedestrian safety due to the close proximity
of the buildings to the roadway. In the City of Richland, Georgia, trucks on SR 280 are
restricted from the left lane of the 4-lane and 6-lane sections of this roadway. Site visits
were conducted to review operations and to document photographically relevant traffic
signs and geometric attributes. The photographs are displayed in Figure 1.
The review of the State statutes related to the management of truck movement on
highways revealed that some States like Georgia and New Jersey have statutes that
explicitly say that trucks are restricted from using certain lanes under certain
circumstances. An example of the use of such an explicit language is in the State of
Georgia Code 40-6-52 which states that “On roads, streets, or highways with two lanes
allowing for movement in the same direction, it shall be unlawful for any truck to
operate in the left-hand lane, except when the truck is preparing for a left turn” and “On
roads, streets, or highways with three or more lanes allowing for movement in the same
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direction, it shall be unlawful for any truck to operate in any lanes other than the two
most right-hand lanes, except when the truck is preparing for a left turn”(5). The review
of State statutes further indicated that statutes of most other States do not have explicit
language instead have implicit language authorizing State highway agencies to impose
truck lane restriction. An example of an implicit language is in the State of California
Code 21655 which states that “Whenever the Department of Transportation or local
authorities with respect to highways under their respective jurisdictions determines upon
the basis of an engineering and traffic investigation that the designation of a specific
lane or lanes for the travel of vehicles required to travel at reduced speeds would
facilitate the safe and orderly movement of traffic, the department or local authority may
designate a specific lane or lanes for the travel of vehicles and shall erect signs at
reasonable intervals giving notice thereof.”(6).
3. DESCRIPTION OF THE STUDY CORRIDOR
Because of lack of sufficient sites within truck lane restriction on which to conduct a
longitudinal field study, VISSIM simulation software was used to evaluate operational
and safety effects of truck lane restriction by varying various parameters related to the
restriction. A 4.7-mile section of State Route (SR) 70 in Fort Pierce, Florida was
selected for simulation analysis. SR 70 crosses Florida from Manatee County in the
west to St. Lucie County in the east. The roadway passes through five counties—that is,
Manatee, Desoto, Highlands, Okeechobee, and St. Lucie. The urban SR 70 study
corridor selected was in the City of Fort Pierce and had a 0.9-mile two-lane section and
a 3.8-mile 3-lane section per direction. The study corridor is shown in Figure 2.
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Figure 1: Truck lane restriction on arterial streets in Dothan City, Alabama (left);
Havana City, Florida (right); and City of Richland, Georgia (bottom).
The review of historical traffic volume data indicated that the majority of trucks
generated from Interstate 95 and Florida’s Turnpike mostly use SR 70 and SR 68 when
traveling through downtown Fort Pierce. For the purposes of evaluating the implications
of restricting trucks to certain lanes on SR 70, a section consisting of 4.7-miles with two
and three lanes per direction divided highway was selected as indicated above. The SR
70 section has 13 signalized intersections and around 12 unsignalized intersections per
mile.
4. VISSIM SIMULATION MODELING
There are several microscopic traffic simulation software available in the market
capable of modeling truck lane restriction on non-limited access highways. Some of the
most commonly used micro-simulation software are CORSIM, PARAMICS,
SIMTRAFFIC, INTEGRATION, and VISSIM (1, 2, 7, 8, 9). One of the criteria used in
picking the simulation software to be used for evaluation of non-limited access arterials
and freeway frontage roads was its capability of modeling interrupted flow facility
operations. Other criteria set were the software’s ability to model dynamic route
assignment, lane closure, requirement for external software, and the cost of purchasing
the software. The VISSIM software was selected as the modeling tool for this study over
PARAMICS because the cost of the purchasing PARAMICS was found in literature to
be more expensive than VISSIM.
A background map of the SR 70 study corridor was downloaded from Google Earth
and then imported into VISSIM. The map was scaled followed by tracing of links and
connectors on the scaled background map. Given that both the Florida’s Turnpike and
the Interstate 95 had off-ramps and on-ramps connecting to SR 70, two link types were
created, i.e. urban (motorized) and freeway, in order to emulate local vehicle and driver
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Figure 2. The SR 70 Study Corridor
characteristics. The accuracy of the coded intersection geometrics, lane width, and
length of storage bays was verified using data collected from video logs and site visits.
VISSIM has the capability of modeling geometric and operational characteristics
involved with the implementation of truck lane restriction. The VISSIM through lane
closure attribute in the link data enables a modeler to restrict a specific vehicle type from
using a specific lane. Operational wise, VISSIM is capable of collecting various
measures of performance like speed, density, travel time and delay for all vehicle types
as well as for a specific vehicle type. Hence, numerous operational and safety aspects
of truck lane restriction can be analyzed based on different vehicle types on the road.
4.1 Simulation Input and Their Levels
In specifying vehicle composition and vehicle characteristics in VISSIM, a modeler can
choose to use or change the default values of the program depending on the desired
simulation objectives. In this study, the vehicle composition and vehicle characteristics
parameters were specified based on the results of the field review on the SR 70 corridor.
For example, there are no trams bus types operating on SR 70 and minimal pedestrian
and bike activities were observed. Thus, trams, bikes, and pedestrians were not included
in the specification of vehicle composition.
The analysis of historical traffic data and the review of operations in the field
revealed that traffic flow was higher around noon than in the morning and in the
evening. Therefore, the noon peak hour traffic volume was used in the analysis. The
coding of signalization features involved specifying cycle length, phasing and green
time splits on signal control attribute in VISSIM. Signal control and phase group were
marked on lanes via VISSIM’s signal head, which is equal to signal sign in real world.
4.2 Simulation Scenarios
Following the coding of the corridor and specification of input parameters, simulation
scenarios were specified from which the effect of truck lane restriction could be
quantified. Four simulation scenarios were defined in VISSIM. The first scenario was
the existing scenario on SR 70 in which there is no truck lane restriction, i.e., trucks are
allowed to use all lanes. The other three simulation scenarios were hypothetical as they
currently do not exist in this corridor. These hypothetical scenarios were: restricting
trucks to the right lane only meaning that trucks were restricted to using the right lane
only whereas passenger cars could use any lane available; restricting trucks to the center
lane only; and restricting trucks to the left lane only. In all the scenarios, the traffic
volume was kept constant but the percentage of trucks was varied from 0 percent to 40
percent using 5 percent increments. This was done following the review of historical
traffic data, which showed that the truck percentage in this corridor was as high as 30
percent in Highlands County.
4.3 Measures of Effectiveness
Once the simulation scenarios were set, it was necessary to define the measures of
operational performance necessary for quantifying the operational effects of truck lane
restriction on non-limited access highways. Like other researchers (1, 2, 3, 10),
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measures of operational performance selected for the simulated corridor were travel
speed and travel time. The intersection measures of performance that were selected were
delay and queue lengths. These intersection performance measures have also been
used in past researches reported in the literature (11, 12).
The simulation analysis of the safety effects of truck lane restriction would require
analyzing the effects of roadway geometry, vehicle characteristics, vehicle performance,
driver behavior, environmental conditions, traffic composition, and roadside land use
activities on simulated crashes. VISSIM is incapable of simulating crashes and does not
allow the user to model relationship between crashes and a group of causative factors
mentioned above. Therefore, because of the difficulty of accurately predicting crash
rates in a simulated environment it was important we obtain surrogate simulation
performance measures that correspond to the safety level of a transportation facility
under the four truck lane restriction scenarios.
The number of lane changes and differential speed among vehicles on different lanes
were considered as measures of the degree of inter-lane vehicle interaction brought
about by a truck lane restriction action. The increase in inter-lane vehicle interaction
increases the potential for crash occurrence because of frequent lane changes occurring
as drivers try to maximize their positions and speeds. Thus, the number of lane changes
in a section and average speed differences between adjacent lanes are good predictors
of safety characteristics of a transportation facility that would result following the
implementation of truck lane restriction.
4.4 Model Calibration and Validation
Traffic flow characteristics vary from one place to another depending on the volume of
traffic, the roadway geometry, the environmental conditions, as well as driver behavior.
It was therefore necessary to calibrate the simulation model in order to realistically
replicate what exists in the field. Calibration refers to the adjustment of model
parameters so that the resulting outputs compare well with the observed field data while
validation is achieved when the simulation output of the model is statistically
comparable with observed field data (10). Calibration and validation methodologies
adopted in this research are similar to those found in literature (2, 9, 10, 13).
Various test simulation runs were performed using VISSIM default values of
minimum headway; maximum and minimum decelerations for all vehicle types look
ahead and look back distances, probability of temporary lack of attention, as well as
driving behavior parameters. In the test runs, speed and travel time outputs were
compared with field data. Also, the resulting animation was reviewed which aided in
revealing coding errors such as vehicles running red light, which results when a signal
head is located at an overlap of a link and connector. Initially, large differences between
VISSIM outputs and field data were observed, hence each calibration simulation run
was adjusted by tuning the driving behavior parameters. After numerous calibration
runs, the model outputs seemed to fairly represent observed field conditions.
Furthermore, the model was validated by statistically comparing calibrated model
results with field observed data as defined in HCM (10). The analysis of variance
(ANOVA) was used to test the difference between simulated speed data with speed data
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collected in the field. The results indicated that there were no statistically significant
differences (p=0.45).
5. RESULTS AND DISCUSSION
The VISSIM outputs that measure the influence of truck lane restriction on safety and
operation performance of a roadway were analyzed for each simulated scenario. The
measures of performance and surrogate measures for safety were derived for both mid-
block sections and intersections that were coded in VISSIM. The mid-block sections
were roadway links with limits far from intersections and whose travel time and speed
are not influenced by the downstream intersections. The restriction was not imposed in
the vicinity of intersection to allow trucks to make a turning movement to the desired
direction.
5.1 Travel Time Analysis
Table 1 shows the travel time for all four simulated scenarios. Only through vehicles that
traversed the 4.7-mile study section from the beginning to the end were used in the
travel time data aggregation. The “no restriction” scenario was compared to the three
hypothetical restriction scenarios that currently do not exist in this corridor. The results
indicate that restricting trucks to the right lane is relatively beneficial since it results in
shorter travel time compared to the existing “no restriction” scenario. In addition, the
results in Table 1 indicate that neither “restriction of trucks to the left lane only” nor
“restriction of trucks to the center lane only” is a better alternative compared to “no
restriction” and “restriction to the right lane only” alternatives. They both have negative
impacts on roadway performance by increasing the travel time. These results might be
attributed to the fact that the simulated corridor had a raised median with less left turn
driveways compared to right turn driveways. It is worth noting in Table 1 that travel time
increases with increase in truck percentage regardless of which lane trucks are restricted
to.
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Table 1. Travel Time
Truck Percentage Travel time in minutes
No Restriction Trucks use Trucks use Trucks use 
right lane left lane center lane
0% 9.8 9.3 9.8 9.8
5% 10.0 9.5 10.0 10.0
10% 10.3 9.6 10.3 10.3
15% 10.5 9.7 10.5 10.5
20% 10.8 9.9 11.0 10.9
25% 11.1 10.2 11.4 11.4
30% 11.7 10.5 12.2 12.0
35% 12.4 10.8 12.8 12.6
40% 12.7 11.3 13.2 13.0
5.2 Average Speed Analysis
The average speed was analyzed for each vehicle type as well as for all vehicle types
combined. The results are displayed in Table 2. The results show that passenger cars
have higher average speed compared to trucks in all simulated scenarios. Restricting
trucks to the right lane has benefits for both passenger cars and trucks in that they both
travel with higher speeds compared to when there is no restriction at all. However, the
results show that passenger cars tend to gain more speed at high truck percentages when
trucks are restricted to using right lane only than with no restriction at all.
The results also show that restricting trucks to the left lane only and to the center lane
only degrades the operational performance of the roadway when compared to the other
restriction scenarios and to “no restriction” scenario. Furthermore, average vehicle
speeds decrease with the increase in truck percentages regardless of the type of truck
lane-restriction scenario imposed. Through these simulation results, it can generally be
said that restriction of trucks to the right lane is beneficial on operational performance
of a roadway. However, the gain in average speed was not statistically significant (p=
0.59) as a statistical analysis conducted on the difference in average speeds between
right lane only restriction and “no restriction”. 
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Table 2. Average Speed per Vehicle Type
Truck Percentage Average Speed (in miles per hour)
No Restriction Trucks use right lane
Car Trucks All Vehicle Car Trucks All Vehicle
0% 34.6 0.0 34.6 34.9 0.0 34.9
5% 34.2 29.8 33.9 34.2 29.5 34.0
10% 33.3 28.8 32.8 34.0 29.0 33.4
15% 33.1 28.9 32.4 33.5 28.4 32.6
20% 32.2 28.1 31.3 33.1 27.9 32.0
25% 31.4 27.1 30.2 33.0 27.4 31.4
30% 31.2 26.9 29.8 31.9 26.3 30.0
35% 28.9 25.2 27.4 30.8 25.5 28.6
40% 27.8 23.9 26.1 30.3 24.7 27.9
Truck Percentage Trucks use left lane Trucks use center lane
Car Trucks All Vehicle Car Trucks All Vehicle
0% 34.6 0.0 34.6 34.7 0.0 34.7
5% 33.9 29.3 33.6 34.0 29.5 33.7
10% 33.5 28.4 32.8 33.5 28.4 32.9
15% 32.9 28.1 32.1 32.9 28.1 32.1
20% 32.5 27.4 31.4 32.0 27.2 30.9
25% 31.7 26.7 30.3 32.3 26.9 30.8
30% 30.1 25.2 28.4 30.8 25.6 29.0
35% 28.2 23.6 26.1 28.2 23.7 26.4
40% 27.3 22.7 25.4 28.0 23.4 25.9
5.3 Intersection Delay Analysis
Delay is a measure of intersection performance that was chosen in order to demonstrate
the influence of truck lane restriction on intersection operations. Table 3 shows the
intersection delay experienced by vehicles in all four simulated scenarios and for the 9
truck percentage levels used in the simulation. The results in Table 3 show that “no
restriction” scenario, restriction to the left lane, and restriction to the center lane resulted
in less delay at low truck percentages—that is, up to 10 percent—but increased
substantially as the percentage of trucks increased. However, different results are
observed when trucks are restricted to using the right lane only. The delay is higher at
low truck percentages compared with delay recorded from other scenarios and increases
slightly with the increase in truck percentage. It can thus be inferred from these results
that restriction to the right lane only is a better alternative for improving intersection
performance at higher truck percentages.
Table 3. Intersection Delay
Truck Percentage Delay in seconds
No Restriction Trucks use right Trucks use left Trucks use center 
lane only lane only lane only
0% 40.6 42.0 40.6 40.6
5% 43.4 44.4 43.4 43.4
10% 46.6 46.3 46.6 46.4
15% 49.6 49.0 49.6 49.8
20% 54.2 52.1 54.2 53.5
25% 57.7 55.7 57.7 57. 5
30% 63.5 59.5 63.5 62.2
35% 68.1 62.1 68.1 66. 5
40% 70.5 64.9 70.5 69.9
5.4 Queue Length Analysis
VISSIM determines the average queue lengths for all coded intersections. T e n
simulation runs were performed using various random number seeds to take care of the
variations resulting from the random nature of stochastic traffic simulation models.
Therefore, the queue length results presented in Table 4 are the weighted average of the
ten simulation runs. The results show that the average queue length is slightly higher for
the existing conditions (no restriction) than queue length associated with trucks being
restricted to use the right lane only. Restricting trucks to the center lane only or left lane
only increases queue length more than the “no restriction” scenario at higher truck
percentage of about 20 percent or higher. However, it can be observed in Table 4 that as
the percentage of trucks increases, intersection queue length increases under all
scenarios. However, these differences were not statistically significant.
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Table 4. Intersection Queue Length
Truck Percentage Queue Length in Feet
No Restriction Trucks use right Trucks use left Trucks use center 
lane only lane only lane only
0% 139.7 138.6 139.8 140.0
5% 150.8 148. 7 150.8 150.4
10% 160.1 156.1 160.1 160. 6
15% 169.3 164.5 169.3 172.4
20% 185.7 175.1 185.7 186.1
25% 203.2 185.8 203.2 204.5
30% 232.3 200.8 232.3 232.8
35% 254.8 213. 9 254.8 255.0
40% 269.4 226.1 269.4 267.3
5.5 Number of Lane Changes
The number of lane changes was used as a surrogate measure of safety. Table 5 presents
the results. The results show that restricting trucks to the right lane only reduces the
frequency of drivers changing lanes thus reducing their exposure to crash occurrence.
Restricting trucks to the left lane and to the center lane increases the number of lane
changes when compared to “no restriction” scenario. These results suggest that the
probability of crash occurrence is elevated when left lane only and center lane only
restrictions are used as a truck management strategy on arterial streets. However, in all
scenarios the number of lane changes increases with the increase in truck percentage up
to 30% and decreases thereafter as the truck percentage exceeds 30 percent. This may
be attributed to the fact that as the percentage of trucks increases, the gaps necessary for
lane changing decreases. Therefore, since the number of lane changes is a good
indicator of the potential for vehicular conflicts that could result in traffic crashes, the
reduction in the number of lane changes at high percentage of trucks may suggest that
traffic crashes are less likely to occur under congested conditions with high truck
percentages. Similar results have been reported in literature (1, 2).
Table 5. Number of Lane Changes
Truck Percentage Number of Lane Changes
No Restriction Trucks use Trucks use Trucks use 
right lane left lane center lane
0% 47726 44230 48904 49177
5% 50831 47345 52820 52835
10% 53804 49345 54552 54643
15% 55521 51223 56337 55565
20% 56863 52693 57183 56917
25% 57765 52550 58386 57628
30% 57107 53229 58548 57928
35% 56544 53649 57669 57311
40% 56446 52997 57448 56931
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5.6 Within Lane Speed Differences
The speed difference among vehicles within a particular lane was used as a surrogate
measure of safety. Table 6 presents the speed differences among vehicles within each
lane resulting from each scenario performed in analyzing the efficacy of truck lane
restriction on this study corridor. A closer look on the speed difference within lanes
shows that a restricted lane had a slightly lower value of speed difference than an
unrestricted lane. Furthermore, it was observed that the between lanes speed differences
were insignificant and the differences seem to decrease with increase in truck traffic
volume regardless of the type of restriction imposed. However, the difference in speed
among vehicle types in the same lane on roadways with truck lane restriction was
statistically significant. This fact suggests that the theoretical safety benefits resulting
from reduced lane change frequency might be outweighed with increased speed
differential between cars and trucks.
Table 6. Speed Difference among Vehicles
Truck Percentage Speed Difference (in miles per hour)
No Restriction Trucks use right lane
lane 1 lane 2 lane 3 lane 1 lane 2 lane 3
0% 34.0 33.6 33.3 34.0 33.5 35.5
5% 4.4 3.8 4.1 4.8 4.4 6.5
10% 4.0 4.2 4.0 4.3 5.0 7.1
15% 3.9 3.9 4.0 5.0 5.3 7.2
20% 4.2 4.0 3.6 4.8 4.8 6.8
25% 4.1 4.1 3.8 5.7 5.5 7.1
30% 3.8 3.8 3.3 4.9 4.9 6.5
35% 3.7 3.9 3.3 5.5 4.9 5.6
40% 3.6 3.5 3.3 4.1 4.5 5.5
Truck Percentage Trucks use left lane Trucks use center lane
Lane 1 Lane 2 Lane 3 Lane 1 Lane 2 Lane 3
0% 34.0 33.5 33.3 34.1 33.5 33.4
5% 6.1 4.2 3.9 5.9 4.1 5.7
10% 5.3 4.1 4.2 4.5 4.3 5.2
15% 5.5 4.7 4.1 5.0 3.8 4.6
20% 5.5 4.6 3.8 4.8 4.5 5.0
25% 5.2 4.5 4.1 4.8 4.3 5.1
30% 5.0 4.2 4.0 4.5 4.2 4.3
35% 4.5 4.0 3.8 4.9 4.2 4.0
40% 4.9 4.0 3.6 4.2 4.0 4.2
202 Evaluation of Truck Lane Restriction on Non-Limited Access Urban Arterials
6. CONCLUSIONS AND RECOMMENDATIONS
The analysis of the simulation operational measures indicated that restricting trucks to
the right lane reduced travel time when compared to the existing scenario of no
restriction. The savings in travel time were found to be statistically significant. The
results showed that the average travel speed of passenger cars increased when trucks
were restricted to the right lane only. The average truck travel speeds decreased
following the restriction but statistical analysis showed that the decrease was not
significant. The results further showed that restricting trucks to the center lane only and
to the left lane only diminished roadway operational performance as revealed by various
VISSIM simulation outputs. Restricting trucks to the center or left lane was associated
with increased travel time, delay, and reduced travel speed for both passenger cars and
trucks. These undesirable results may be due to, on a divided roadway with a raised
median, majority of access driveways are located on the right and therefore, trucks
would tend to access these driveways located on the right through the right lane—thus,
have to change lanes frequently to access these driveways.
Further analysis of individual intersection performance measures indicated similar
trends in which restricting trucks to the right lane reduced queue lengths at these
intersections. Interestingly, reduction in queue lengths was more pronounced as the
truck percentage was varied higher in the simulation. At low truck percentages, up to 25
percent, there was no improvement in intersection-stopped delay when restriction to the
right was compared to “no restriction” scenario.
The speed differential among vehicles and the frequency of lane changes were
considered as surrogate measures for safety related to truck lane restriction. The results
showed that the number of lane changes decreased when trucks were restricted to the
right lane compared to the “no restriction” scenario. This signifies that there might be
safety benefits associated with restricting trucks to the right lane on the 6-lane divided
urban non-limited access roadways. The speed difference between trucks and passenger
cars was somewhat higher when trucks were restricted to the right lane. Thus, the gain
in safety resulting from reduced number of lane changes might be outweighed with the
increase in speed difference, the extent to which this will be in real life need to be
studied further. The restriction to the center lane and left lane resulted in higher
frequency of lane changes with higher speed differences compared to the “no
restriction” scenario. The general conclusion that can be made is that restricting trucks
to the center lane only or to the left lane only exacerbate traffic operations and safety
problems whereas restricting trucks to the right lane has some measurable benefits.
The vehicular operational benefits associated with restricting trucks to the right lane on
non-limited access highways has to be weighed against presence of bike lanes and
pedestrian sidewalks on these highways. Restricting trucks to the right lane might interfere
with cyclists and pedestrians safety since heavy trucks create high wind pressure when
traveling at high speed. Therefore, it is recommended that geometric and multimodal
characteristics of arterial roadways with high percentage of heavy vehicles should be
carefully analyzed prior to the implementation of this type of truck lane restriction.
Since this is the first study (to our knowledge) to investigate truck lane restriction on
non-limited roadways, it is recommended that further investigation be conducted for
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restriction of trucks to the left or center lane of arterial streets for more general
conclusions. The results arising from this study clearly indicated that restricting trucks
to the center or left lane would have deleterious effects on safety and operational
wellbeing of the streets. Although it might be argued that these simulation results were
not backed by field practice validation, it is not a stretch to foretell the negative
consequences that might result from implementing left or center lane restriction. One
possible explanation would be, on divided roadways, most access points are located on
the right and trucks will need to be in the right lane to access these driveways or side
streets.
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